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Background: Recent research has begun to recognize the important influence of literacy levels and how they
affect health and wellbeing, especially in older adults. Our study focuses on health and financial literacy, two
domains of literacy which previous research has suggested may be significantly related to health and wellbeing.
Our study examines the relation of health and financial literacy with health promoting behaviors and health status
among community-based older persons.
Methods: We conducted a cross-sectional study using data from the Rush Memory and Aging Project, a
community-based cohort study of aging in northeastern Illinois. The study consisted of 556 older persons without
dementia, each determined by a clinical evaluation. Health and financial literacy were measured using a series of
questions designed to assess the ability to understand and process health and financial information, concepts, and
numeracy; the two scores were averaged to yield a total literacy score. Health promoting behaviors, including
engagement in cognitive, physical, and social activities, were assessed using self report measures. Indicators of
heath status, including cognition (global cognition and five specific cognitive abilities), functional status (basic and
instrumental activities of daily living, mobility disability), and mental health (depressive symptoms, loneliness) were
assessed.
Results: In a series of regression models adjusted for age, sex, and education, higher total literacy scores were
associated with more frequent participation in health promoting behaviors, including cognitive, physical and social
activities (all p values <0.05). Higher total literacy scores were associated with higher cognitive function, less
disability, and better mental health (all p values < 0.05). Literacy remained associated with health promoting
behaviors and health status in fully adjusted models that also controlled for income and the number of chronic
medical conditions. Most of the findings were similar for health and financial literacy except that health literacy was
more strongly associated with health promoting behaviors whereas financial literacy was more strongly associated
with mental health.
Conclusions: Health and financial literacy are associated with more frequent engagement in health promoting
behaviors and better health status in older persons without dementia.
Keywords: Health literacy, Financial literacy, Older adults, Dementia* Correspondence: david_a_bennett@rush.edu
1Rush Alzheimer’s Disease Center, Rush University Medical Center, Chicago,
USA
4Department of Neurological Sciences, Rush University Medical Center,
Chicago, USA
Full list of author information is available at the end of the article
© 2012 Bennett et al.; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.
Bennett et al. BMC Geriatrics 2012, 12:30 Page 2 of 9
http://www.biomedcentral.com/1471-2318/12/30Background
Historically, literacy referred to the three technical skills
of reading, writing and calculating. Over the past half
century, a plural notion of literacy has evolved such that
literacy is now considered a multi-dimensional construct
involving a host of skills essential for optimal function-
ing in society and the achievement of one’s personal
goals. The United Nations Educational, Scientific and
Cultural Organization (UNESCO) defines literacy as “the
ability to identify, understand, interpret, create, commu-
nicate and compute, using printed and written materials
associated with varying contexts. Literacy involves a con-
tinuum of learning in enabling individuals to achieve
their goals, to develop their knowledge and potential,
and to participate fully in their community and wider so-
ciety.” [1]. In this context, many Americans display low
levels of literacy. About 90 million adults scored poorly
on the 2003 National Assessment of Adult Literacy [2].
Low literacy is a particularly significant problem among
persons over age 65, the majority of whom score below
basic competency levels [2]. This represents a particular
challenge since late life is a time at which some of life’s
most significant and influential health and financial
decisions must be made (e.g., health insurance plan se-
lection, complex medical options, retirement savings,
inter-generational transfers). Literacy, therefore, encom-
passes a wide range of competencies, including the
domains of health and financial literacy, both of which
have important implications for the health and well-
being of older persons [3-15], the fastest growing seg-
ment of the population in developed countries [16,17].
We define health literacy as the ability to access, under-
stand, and utilize health information and concepts in
ways that promote good health outcomes, and we define
financial literacy as the ability to access, understand, and
utilize financial information and concepts in ways that
promote good financial outcomes, as previously reported
[18] and consistent with prior work [19-21]. Our defin-
ition of health literacy is consistent with the definition
used by the Institute of Medicine which is “The degree
to which individuals have the capacity to obtain, process,
and understand basic health information and services
needed to make appropriate health decisions.” [20]
Recent studies of older persons have shown that low
health literacy is associated with poorer self-rated health
and increased all cause mortality [3-6]. Persons with low
health literacy also have higher health care costs and are
less efficient in their use of health care services [7,8].
However, there is limited data on the relation of health
literacy to health promoting behaviors such as social,
physical, and cognitive activity. Studies have reported
associations with physical activity [6] and use of prevent-
ive services [9], but other health promoting behaviors
have not been examined.Further, whereas studies of older persons have shown
that financial literacy is important for financial planning
in old age [22], very little data from older persons are
available regarding the relation of financial literacy with
health promoting behaviors and measures of health sta-
tus. However, evidence from younger persons suggests
that financial literacy may also have important health
consequences, especially with regard to mental health.
For example, the British Household Panel Survey
(BHPS) found that higher financial capability was asso-
ciated with better self reported mental health and better
self reported physical health [23].
Most prior studies of the relation of literacy to health
in older persons used screening tests of cognition or
functional abilities or medical record review to exclude
persons with moderate to severe dementia [6]. However,
they did not perform clinical evaluations to exclude per-
sons with dementia, and specifically mild dementia.
Thus, it remains unclear whether mild dementia
accounts for some of the associations of literacy with
health outcomes. In this study, we examined the corre-
lates of literacy among more than 550 community based
persons from the Memory and Aging Project, all of
whom were clinically evaluated and determined to be
without dementia. We collected data on health and fi-
nancial literacy and created a total literacy score based
on the average of these two domains. Then, in a series
of analyses adjusted for age, sex, and education, we
examined the relation between total literacy and health
promoting behaviors, including cognitive, physical, and
social activity, all of which have been associated with ad-
verse health outcomes. We then examined the relation
between total literacy and several indicators of health
status, including cognition, functional status, and mental
health. Additional analyses considered potential con-
founders. We then examined these associations separ-
ately for health and financial literacy.
Methods
Participants
Participants were 556 older adults from the Rush Mem-
ory and Aging Project, an ongoing longitudinal clinical-
pathological study of common chronic conditions of
aging. Study participants were recruited from about 40
subsidized housing facilities and retirement communities
in the Chicago metropolitan area. Participation in the
study includes risk factor assessment and annual clinical
evaluations. The literacy assessments were added to the
Memory and Aging Project evaluation in 2008. The
study was approved by the Institutional Review Board of
Rush University Medical Center, and informed consent
was obtained from each participant following a detailed
presentation of the risks and benefits associated with
study participation. At the time of these analyses, 600
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ation and the decision making evaluation. Subjects with
dementia were excluded from analyses. Each subject
underwent a uniform clinical evaluation that included a
medical history, neurological examination, and cognitive
function testing, as previously described [24]. The diag-
nosis of dementia was made by a clinician experienced
in the assessment of older persons and followed the Na-
tional Institute of Neurologic and Communicative Disor-
ders and Stroke and the AD and Related Disorders
Association criteria [25], which require a history of cog-
nitive decline and evidence of impairment in at least two
cognitive domains. Of the 600 participants who had
completed the health literacy and financial literacy
assessments, 31 who met the criteria for dementia were
excluded, and 556 (97.7%) of the remaining 569 had
complete data on literacy. Participants with mild cogni-
tive impairment (MCI) were those who were judged by
the clinician to have cognitive impairment but of insuffi-
cient severity to warrant a diagnosis of dementia; per-
sons with MCI were not excluded to ensure the sample
was not composed of “super-agers.”
Health and financial literacy assessment
Health and financial literacy were measured using a
series of questions designed to assess the ability to
understand and process health and financial information,
concepts, and numeracy, as previously described [18].
Participants were given nine questions on health literacy,
including questions that measure understanding of
Medicare and Medicare Part D, instructions for taking
medications, common causes of death in older persons,
and a question requiring participants to interpret the
risk of taking a drug with prespecified outcomes. There
were 23 questions on financial literacy, many of which
were adapted from the Health and Retirement Study
[26]. Questions assessed numeracy by asking participants
to perform simple mathematical calculations and to an-
swer questions that reflect the ability to understand fi-
nancial concepts such as compound interest or inflation
rates. Other questions assessed knowledge of financial
terms and institutions such as FDIC, stocks, and mutual
funds. All questions were either multiple choice or true/
false. All items were scored as correct or incorrect. Since
the health and financial literacy tests contained a differ-
ent number of items, the two subscores were expressed
as the percentage correct out of total items (from 0–1).
The total literacy score was the average of these two per-
centages. Total literacy had adequate internal con-
sistency with a Cronbach’s coefficient alpha of 0.77.
Cognitive activity assessment
Frequency of participation in cognitive activities was
measured with a previously established scale [27].Persons rated their current frequency of participation in
nine cognitively stimulating activities (e.g., reading a
newspaper, playing games like chess or checkers) on a 5-
point scale with 5 indicating participation in the activity
every day or about every day and 1 indicating participa-
tion once a year or less. The scale focuses on common
activities in which seeking or processing information is
vital and which has minimal physical or social require-
ments. The scores from each of the nine items were
averaged to yield a composite measure of cognitive activ-
ity that has been shown to have adequate short term
temporal stability and positive association with cognitive
function and level of educational attainment [27,28], and
association with risk of AD and mild cognitive impair-
ment (MCI) and cognitive decline [29].
Physical activity assessment
Physical activity at baseline was measured with questions
adapted from the 1985 Health Interview Survey [30].
Persons were asked if they had participated in each of
five activities (e.g., walking for exercise, yard work) dur-
ing the past 2 weeks, and if so, the number of occasions
and mean time per occasion. The durations of each ac-
tivity were summed and expressed as a number of hours
per week of physical activity, as described elsewhere
[31]. This measure has been associated with a variety of
adverse health outcomes including decline in motor
function and incident disability [31,32].
Social activity assessment
We used a previously established composite measure of
late-life social activity in these analyses [33]. For fre-
quency of participation in social activities, respondents
were asked to rate how often they participated in six
common social activities (e.g., visiting friends o relatives,
participating in groups) on a 5-point scale, ranging from
almost every day to once a year or less [34,35]. Item
responses were summed and averaged to yield a com-
posite measure of social activity frequency. This measure
has been associated with a variety of adverse health out-
comes including decline in motor function, incident dis-
ability, and cognitive decline [34-37].
Cognition
Cognitive function was tested with 21 performance tests
as previously described [24]. The Mini-Mental State
Examination (MMSE) [38] was used for descriptive pur-
poses but not in analyses. One test was only used for
diagnostic classification. Cognitive tests assessed epi-
sodic memory (seven tests), semantic memory (three
tests), working memory (three tests), perceptual speed
(four tests), and visuospatial ability (two tests) [28]. A
composite measure of global cognition, based on all 19
tests was formed by converting each subscore on
Table 1 Characteristics of the study cohort
Characteristics N Mean SD
Demographic
Age 556 82.720 7.430
Sex 425 76.44%
Education 556 15.243 3.004
Total literacy 556 .663 .152
Financial literacy 556 .718 .164
Health literacy 556 .608 .191
Health promoting behaviors
Cognitive activity 555 3.156 .683
Physical activity 556 3.354 3.470
Social activity 556 2.589 .588
Cognition
Global cognition 556 .229 .543
Episodic memory 554 .339 .724
Perceptual speed 548 .105 .820
Working memory 556 .134 .700
Visuospatial ability 543 .233 .735
Semantic memory 548 .251 .604
Functional status
Basic activities of daily living 556 .403 1.041
Instrumental activities of daily living 556 1.491 1.917
Self reported mobility disability 553 .980 1.152
Mental health
Depressive symptoms 556 1.061 1.674
Loneliness 556 2.198 .623
Covariates
Baseline income 488 6.990 2.432
Medical conditions 556 .766 .896
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and SD, and computing the average.
Functional status
Physical function was assessed with three self report
measures. The self report measures of disability evalu-
ated the degree of difficulty experienced in six basic ac-
tivities of daily living (e.g. bathing, dressing), eight
instrumental activities of daily living (e.g. housekeeping,
shopping), as well as three measures of mobility disabil-
ity (e.g. walking up and down flight of stairs). Partici-
pants rated their ability to perform the above activities
by answering whether they needed help, did not need
help, or were unable to perform the activity at all.
Mental health
There were two self report measures of mental health.
We assessed depressive symptoms with a 10-item form
[39] of the CES-D Scale. Items (e.g., “I felt sad”) were
read to participants, who then indicated whether they
had felt that way much of the time during the past week.
The number of symptoms endorsed has been associated
with morbidity and mortality in previous research in
older persons [40]. Loneliness was assessed with a modi-
fied version of the de Jong-Gierveld Loneliness Scale
[41]. The original version of this scale has been shown
to be internally consistent [42]. The modified version
has been previously reported and shown to be associated
with adverse health outcomes including risk of AD [42].
Other covariates
Demographic information was collected at baseline. Age
was self-reported and was based on date of birth and
date of the health and financial literacy assessment. Sex
and education (years of schooling) were also self-
reported. Chronic medical conditions were the sum of
self-reported medical condition items (hypertension, dia-
betes, heart disease, cancer, thyroid disease, and head in-
jury with loss of consciousness) as previously reported
[43]. Income was measured using the show card meth-
odology, as previously described [24]. Self-reported an-
nual income at baseline was ranked according to 10
possible categories: 1: $0–$4999, 2: $5000–$9999, 3:
$10,000–$14,999, 4: $15,000–$19,999, 5: $20,000–
$24,999, 6: $25,000–$29,999, 7: $30,000–$34,999, 8:
$35,000–$49,999, 9: $50,000–$74,999, 10: >$75,000.
Statistical analysis
We first examined bivariate associations of literacy with
demographics and all covariates via Pearson and Spearman
correlations as appropriate. We then used linear regression
models to examine the cross-sectional associations between
total literacy and health promoting behaviors and health
status. We first examined the associations using modelsadjusted for age, sex, and education. We then ran models
that further adjusted for income and chronic medical con-
ditions. In additional analyses, we repeated the above ana-
lyses separately for health and financial literacy. Analyses
were carried out in SAS version 9.2 [44].
Results
Descriptive properties of the study cohort
Descriptive characteristics are presented in Table 1. The
mean age was 83, mean education was 15 years and 76%
were women. The mean score on the Mini-Mental State
Examination (MMSE) [38] was 28.2 (SD= 1.8). Twenty
eight percent of the participants had self reported annual
income lower than $25 K, 37% had income between
$25 K and $50 K, and 35% had income over $50 K. On
average, participants had one or zero medical conditions
(mean = 0.75, SD= 0.9). The mean total literacy score
was 66% (SD= 15%); the mean health literacy score was
61% (SD= 19%) and the mean financial literacy score
was 72% (SD=16%). Higher health literacy, financial
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age, more education, and males tended to have higher
literacy than females. The correlation between health lit-
eracy and financial literacy was 0.46 (p < 0.001).Literacy and health promoting behaviors
We first examined the relation of literacy with cognitive
activity. In a model adjusting for age, sex, and education,
higher literacy was associated with higher cognitive ac-
tivity score (Table 2-Core Model, estimate for cognitive
activity in core model). Based on the estimated associ-
ation, a person with a total literacy score of 0.86 (90th
percentile) had a cognitive activity score of 0.64 standard
deviations higher than a person with a total literacy
score of 0.41 (10th percentile). The results were similar
in fully adjusted models that also controlled for chronic
medical conditions and income (Table 2-estimate for
cognitive activity in the fully adjusted model). In add-
itional analyses, the associations of health literacy and fi-
nancial literacy with cognitive activity were also similar
in both the core and fully adjusted models (Table 2).
We next examined the relation of literacy with phys-
ical activity. Higher literacy was associated with more
frequent participation in physical activity (Table 2, Core
Model, estimate for physical activity in the core model);Table 2 Association of health, financial, and total literacy wit
and fully adjusted models*
Characteristic Total literacy
Beta coefficient (SE, p value) B
Core Fully adjusted
Health promoting behaviors
Cognitive activity .108 (.021, <.001) .078 (.023, .001) .05
Physical activity .249 (.111, .025) .225 (.126, .074) .18
Social activity .056 (.018, .002) .049 (.020, .014) .03
Cognition
Global cognition .200 (.013, <.001) .188 (.015, <.001) .12
Episodic memory .214 (.021, <.001) .190 (.022, <.001) .13
Perceptual speed .222 (.023, <.001) .214 (.024, <.001) .14
Working memory .187 (.021, <.001) .176 (.023, <.001) .10
Visuospatial ability .134 (.022, <.001) .140 (.024, <.001) .08
Semantic memory .195 (.016, <.001) .184 (.018, <.001) .11
Functional status
Basic ADL −.076 (.033, .022) −.026 (.032, .419) −.06
Instrumental ADL −.334 (.055, <.001) −.259 (.056, <.001) −.22
Self reported mobility disability −.144 (.035, <.001) −.142 (.039, <.001) −.10
Mental health
Depression −.155 (.053, .004) −.097 (.058, .095) −.06
Loneliness −.036 (.019, .057) −.042 (.021, .047) −.01
*Core models adjusted for age, sex, and education. Fully adjusted models also cont
Abbreviations: ADL, Activities of daily living.that is, a person with the 90th percentile total literacy
score had a physical activity score about 0.29 standard
deviations higher than a person with the 10th percentile
total literacy score. However, in the fully adjusted model,
the association was similar but was no longer significant.
In additional analyses, higher health literacy was asso-
ciated with more frequent physical activity in the fully
adjusted model, but financial literacy was not associated
with physical activity.
Finally, in the core model, literacy was associated
with social activity such that a person with 90th per-
centile total literacy score had a social activity score
about 0.40 standard deviations higher than a person
with a 10th percentile total literacy score based on the
core model estimate (Table 2). Results were similar in
fully adjusted models. The associations of health liter-
acy and financial literacy with social activity were also
similar in core and fully adjusted models, although the
latter was no longer significant at α= 0.05 for financial
literacy.Literacy and health status
We first examined the relation of literacy with global
cognition and five specific cognitive abilities. Literacy
was associated with cognition such that in the coreh Health Promoting Behaviors and Health Status in core
Health literacy Financial literacy
eta coefficient (SE, p value) Beta coefficient (SE, p value)
Core Fully adjusted Core Fully adjusted
9 (.016, <.001) .041 (.017, .016) .100 (.020, <.001) .075 (.022, .001)
5 (.083, .026) .188 (.092, .041) .159 (.105, .129) .090 (.121, .459)
8 (.014, .005) .033 (.015, .025) .043 (.017, .012) .034 (.019, .076)
4 (.011, <.001) .112 (.011, <.001) .162 (.013, <.001) .154 (.015, <.001)
8 (.016, <.001) .119 (.016, <.001) .166 (.020, <.001) .144 (.022, <.001)
1 (.017, <.001) .132 (.018, <.001) .175 (.022, <.001) .168 (.024, <.001)
0 (.016, <.001) .090 (.017, <.001) .176 (.019, <.001) .169 (.022, <.001)
3 (.016, <.001) .082 (.018, <.001) .109 (.021, <.001) .118 (.024, <.001)
6 (.012, <.001) .107 (.013, <.001) .162 (.016, <.001) .155 (.018, <.001)
3 (.025, .011) −.041 (.023, .080) −.033 (.031, .286) .023 (.031, .451)
2 (.042, <.001) −.174 (.041, <.001) −.252 (.053, <.001) −.178 (.054, .001)
1 (.026, <.001) −.102 (.029, <.001) −.102 (.033, .001) −.086 (.038, .023)
1 (.040, .130) −.040 (.043, .350) −.178 (.050, <.001) −.111 (.056, .048)
5 (.014, .284) −.019 (.015, .225) −.044 (.018, .014) −.045 (.020, .026)
rol for income and chronic medical conditions.
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centile total literacy score had a global cognition score
about 1.51 standard deviations higher than a person with
the 10th percentile total literacy score (Table 2). Results
were similar in fully adjusted model. The associations
with health and financial literacy were also similar in
both the core models and the fully adjusted models. In
addition, total literacy, and health literacy and financial
literacy, were all also significantly associated with five
specific cognitive domains in both the core models and
the fully adjusted models.
We next examined the relation of literacy to functional
status. Literacy was associated with all three measures of
functional status (Table 2). However, in the fully adjusted
models, total literacy was only associated with instru-
mental activities of daily living and self-report mobility
disability. The results were similar for health literacy.
In the final set of analyses, we examined the relation
of literacy to mental health. In the core analysis, literacy
was related to both depressive symptoms and loneliness
(Table 2). However, in the fully adjusted models, depres-
sive symptoms failed to reach statistical significance. Fi-
nancial literacy was associated with both indices of
mental health whereas health literacy was not.
Discussion
We examined the relation of literacy with health pro-
moting behaviors including cognitive, physical, and so-
cial activities, and indicators of health status including
cognition, functional status, and mental health in a
community-based cohort study of over 550 older indivi-
duals clinically evaluated and determined to be free of
dementia. We found that total literacy was associated
with participation in cognitive and social activities. It
was also associated with better cognition, less impair-
ment in instrumental activities of daily living, less mobil-
ity disability, and less loneliness. In additional analyses
of the two domains of literacy separately, similar associa-
tions were frequently present for both health and finan-
cial literacy. However, in general, health literacy was
more strongly associated with health promoting beha-
viors, whereas financial literacy was more strongly asso-
ciated with indices of mental health. Overall, the results
suggest that literacy is associated with participation in
health promoting behaviors and indicators of health sta-
tus. Our findings raise the possibility that strategies to
improve health and financial literacy may have the po-
tential to improve public health, even in advanced age.
Most prior work on the relation of literacy with health
has focused on the domain of health literacy. One prior
study showed an association between health literacy and
physical activity [6]. Prior studies also have reported an
association between health literacy and indices of health
status, including cognitive function [12] and functionalstatus, including ability to perform instrumental activ-
ities of daily living [9,13]. Health literacy has also been
related to indices of mental health, with one study show-
ing an association between health literacy and depressive
symptoms [4], while another did not [45].
While there has been less focus on the relation of fi-
nancial literacy with health promoting behaviors and
health status, data from several studies have shown dir-
ect and indirect associations between financial literacy
and health. For example, cognition, a component of
health status, has been related to indices of financial lit-
eracy [14]. One study also reported an association be-
tween numeracy and self-reported health [12]. A recent
study found that the presence of real estate owned prop-
erties (2005–2009) in a neighborhood, an indicator of
foreclosure rates, was associated with increases in med-
ical visits for a variety of mental health conditions such
as anxiety among persons 18–64 [46]. In addition, the
Greek minister for health reported an increase in suicide
rates of about 40% in the first months of 2011 that were
thought to be attributable to unemployment [47].
The present study builds on prior literature in three
important ways. First, we excluded persons with demen-
tia based on a detailed clinical evaluation. It is well
accepted that dementia is associated with impaired med-
ical and financial competence [48,49]. An important
limitation of prior work is that screening methods for
dementia consisted of excluding persons with a MMSE
score below 18 [10], impairment in basic activities of
daily living [6], or exclusion based on medical record re-
view [7]. These approaches may identify moderate to se-
vere forms of dementia but will not eliminate many
persons with mild dementia. Our findings restricted to
persons without dementia suggest that the previously
reported associations with health and financial literacy
are not due to the confounding effects of dementia. Sec-
ond, we extend previous research by showing that health
literacy is associated with participation in cognitive and
social activities, in addition to physical activity. Cognitive
and social activities, like physical activity, are health pro-
moting behaviors associated with a wide range of ad-
verse health outcomes, including disability, dementia
and death [29,31,32,34,36,37] and are targets of interven-
tion studies actively underway in the elderly. Third, we
found that financial literacy, a domain not well studied
in older persons in relation to health, was also associated
with cognitive activity and indices of health status in-
cluding cognition, functional status, and mental health.
In fact, the findings with mental health were more
robust for financial literacy than for health literacy. As
there were many more items in the financial literacy
scale, it is possible that these findings were the result of
a psychometrically more stable measure rather than
being specific to financial literacy. By contrast, it may be
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mental health. Financial literacy may make individuals
more confident and secure about their future, particu-
larly in later life when there are limited opportunities to
overcome financial mistakes. It has been suggested that
lack of financial literacy may contribute to financial
stress and lead to poor mental health [50], and our find-
ings support and extend this idea in the elderly. There is
also data suggesting that higher financial capability and
higher financial literacy are associated with better psy-
chological wellbeing [10,11]. In this way, financial liter-
acy may affect indices of health indirectly through its
impact on mental health. Some studies report that men-
tal health is associated with a variety of adverse health
outcomes in older adults [35,36,40,42,43]. Furthermore,
one study found that communities with higher foreclos-
ure rates, which may be indicative of lower financial lit-
eracy, experience higher hospital admission rates [46].
Thus, our data are consistent with the hypothesis that fi-
nancial literacy impacts health status through an effect
on mental health. However, further prospective studies
will be needed to clarify these associations.
The finding that literacy is associated with health pro-
moting behaviors and indices of health status is novel
and has important public health policy implications.
About 90 million adults scored poorly on the 2003 Na-
tional Assessment of Adult Literacy, and the majority of
persons over age 65 scored below basic competency lit-
eracy levels [2]. In addition, persons over age 65 suffer a
disproportionate burden of disease and are faced with
some of life’s most significant financial decisions. It cer-
tainly is the case that greater financial literacy is asso-
ciated with better financial outcomes, and financial
status is related to access to and utilization of healthcare
services. Financial literacy most likely also is related
one’s knowledge of the important role of lifestyle factors
as determinants of health outcomes, and persons with
greater financial literacy (and financial status) may be
more likely to have the opportunity and resources
needed to engage in health promoting behaviors (i.e., ac-
cess to and resources to pay for fruits and vegetables
and gym memberships). Further, the Foresight Program
in the United Kingdom Government Office for Science
recently issued a report on mental capital and wellbeing
[51] which found strong links between mental health
problems and debt. One of the recommendations was
better financial management training to help break the
cycle between debt and mental illness. Our findings ex-
tend previous research and raise the possibility that
strategies to improve health and financial literacy have
the potential to improve public health even in advanced
age. That being said, there is increasing evidence that
the seeds of age-related chronic diseases are sown in
early and mid life [52]. Thus, efforts to improve healthand financial literacy should not only target older per-
sons, but also persons of younger ages [15].
There are several strengths to this study. We used a
structured multistep process to diagnose dementia, and
those with dementia were excluded from analyses to re-
duce confounding. Our participants were older than par-
ticipants in most prior studies resulting in a cohort at
greater risk for adverse health outcomes allowing exam-
ination of literacy and health in later life. We assessed a
range of novel health promoting behaviors. We also
measured cognitive function using a detailed cognitive
battery that yields a global measure and measures of five
important domains of cognition. We also assessed a
broader array of indices of functional status and mental
health. Finally, we assessed associations with financial
literacy, a topic not well studied in relation to health
among older persons. The study also has important lim-
itations. MAP participants are a volunteer cohort, and
findings based on their health and literacy levels may
not be representative of the general population of older
adults. Thus, studies in more representative populations
are needed. In addition, the study is cross-sectional and
we cannot determine the direction of causality. For ex-
ample, it is possible that literacy is related to or a func-
tion of cognitive decline even among persons without
dementia. Longitudinal studies of the relation of literacy
to health will be important to determine the causal
directions and will inform on the likelihood that inter-
ventions to improve literacy will result in improved pub-
lic health. Finally, we did not use common measures of
health literacy such as the Rapid Estimate of Adult Liter-
acy in Medicine (REALM), which measures the ability of
adults to pronounce and recognize medical terms [53],
or the Test of Functional Health Literacy in Adults
(TOFHLA), which measures the ability of adults to per-
form basic reading tasks needed to function in the
health care environment, such as reading prescription
bottle labels, understanding appointment slips, and com-
pleting health insurance forms [54]. This makes it diffi-
cult to compare our findings to prior work in the
literature and it is possible that our results would have
differed had we used one of these other measures. While
the REALM and TOFHLA have strengths, we believe
our measure also has strengths in terms of identifying
the ability to understand and process health concepts
specifically relevant to older persons; assessing literacy
in this manner may provide novel information about the
knowledge older persons need to make decisions that
promote good health outcomes consistent with the 2004
Institute of Medicine’s definition of Health literacy [20].
Conclusions
Health and financial literacy are associated with more fre-
quent engagement in health promoting behaviors and
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The data raise the possibility that improvements in literacy
in older adults may lead to better physical and mental
health, potentially resulting in more efficient use of health
and financial services, increased self-sufficiency, and lower
health care costs. More research is needed to determine
the causal pathways linking literacy with health promoting
behaviors and health status in order to develop interven-
tions and strategies that will most effectively promote
physical and mental health in older adults.
Competing interests
None of the authors have a relevant competing interest.
Authors’ contributions
JSB drafted the manuscript. PAB helped manage the data and edit the
manuscript. BDJ helped performed the statistical analysis and helped edit
the manuscript. DAB helped to coordinate the study, manage the data, and
edit the manuscript. All authors read and approved the final manuscript.
Acknowledgements
Financial Disclosure
None of the authors have any financial conflicts of interests to disclose in
relation to this manuscript. We are indebted to the participants and the staff
of the Rush Memory and Aging Project and the Rush Alzheimer’s Disease
Center for this work. The study was supported by NIA grants R01AG17917
(Bennett, PI), R21AG30765 (Bennett), R01AG34374 (Boyle), and R01AG33678
(Boyle).
Sponsor Role
The sponsor had no role.
Author details
1Rush Alzheimer’s Disease Center, Rush University Medical Center, Chicago,
USA. 2Department of Behavioral Sciences, Rush University Medical Center,
Chicago, USA. 3Department of Internal Medicine, Rush University Medical
Center, Chicago, USA. 4Department of Neurological Sciences, Rush University
Medical Center, Chicago, USA.
Received: 6 November 2011 Accepted: 31 May 2012
Published: 12 June 2012
References
1. UNESCO Education Sector: Position Paper: The Plurality of Literacy and its
Implications for Policies and Programmes. Paris: UNESCO; 2004.
2. Kutner M, Greenberg E, Jin Y, Boyle B, Hsu Y, Dunleavy E: Literacy in everyday
life: Results from the 2003 National Assessment of Adult Literacy. Washington
DC: U.S. Department of Education, National Center for Education Statistics;
2007. (NCES 2007–480). http://eric.ed.gov/PDFS/ED495996.pdf.
3. Baker DW, Parker RM, Williams MV, Clark WS, Nurss J: The relationship of
patient reading ability to self-reported health and use of health services.
Am J Public Health 1997, 87:1027–1030.
4. Sudore RL, Mehta KM, Simonsick EM, Harris TB, Newman AB, Satterfield S,
Rosano C, Rooks RN, Rubin SM, Ayonayon HN, Yaffe K: Limited literacy in
older people and disparities in health and healthcare access. J Am Geriatr
Soc 2006, 54:770–776.
5. Schillinger D, Grumbach K, Piette J, Wang F, Osmond D, Daher C, Palacios J,
Sullivan GD, Bindman AB: Association of health literacy with diabetes
outcomes. J Am Med Assoc 2002, 288:475–482.
6. Baker DW, Wolf MS, Feinglass J, Thompson JA, Gazmararian JA, Huang J:
Health literacy and mortality among elderly persons. Arch Intern Med
2007, 167:1503–1509.
7. Howard DH, Gazmararian J, Parker RM: The impact of low health literacy
on the medical costs of Medicare managed care enrollees. Am J Med
2005, 118:371–377.8. Scott TL, Gazmararian JA, Williams MV, Baker DW: Health literacy and
preventive health care use among Medicare enrollees in a managed
care organization. Med Care 2002, 40:395–404.
9. Gazmararian JA, Williams MV, Peel J, Baker DW: Health literacy and
knowledge of chronic disease. Patient Educ Couns 2003, 51:267–275.
10. Christelis D, Jappelli T, Padula M: Cognitive abilities and portfolio choice.:
University of Salerno; 2006. CSEF Working Paper No. 157.
11. Parker RM: Health literacy: a challenge for american patients and their
health care providers. Health Promot Int 2006, 15:277–291.
12. Federman AD, Sano M, Wolf MS, Siu AL, Halm EA: Health Literacy and
Cognitive Performance in Older Adults. J Am Geriatr Soc 2009,
57:1475–1480.
13. Wolf MS, Gazmararian JA, Baker DW: Health literacy and functional health
status among older adults. Arch Intern Med 2005, 165(17):1946–1952.
14. McArdle J, Smith JP, Willis R: Cognition and economic outcomes in the Health
and Retirement Survey. Forthcoming in New Directions in the Economics of
Aging.: University of Chicago Press; 2009. NBER Working Paper 15266.
15. Saha S: Improving literacy as a means to reducing health disparities.
J Gen Intern Med 2006, 21:8936–8945.
16. Shrestha Laura B: The changing demographic profile of the United States.
Congressional Research Service Report. Washington DC: Congressional
Research Service; 2006.
17. Hobbs FB: The Elderly Population, Report of the U.S. Census Bureau Internet
Report. 1999. Http://www.census/population/www/pop-profile/
elderpophtml.
18. James BD, Boyle PA, Bennett JS, Bennett DA: The impact of health and
financial literacy on decision making in community-based older adults.
Gerontology 2012, [Epub].
19. Ad Hoc Committee on Health Literacy for the Council on Scientific Affairs
AMA: Health literacy. JAMA 1999, 281:552–557.
20. Institute of Medicine: Health literacy: A prescription to end confusion.
Washington, DC: National Academies Press; 2004.
21. Lusardi A, Mitchell OS, Baby boomer retirement security: The roles of
planning, financial literacy, and housing wealth. J Monet Econ 2007,
54:205–224.
22. Lusardi A, Mitchell OS: Financial Literacy and Planning: Implications for
Well-Being. Pension Research Council 2006, working paper WP2006-01.
23. Taylor M: Jenkins S. Sacker A: Financial Capability and wellbeing. Evidence
from the BHPS. Financial Services Authority; 2009.
24. Bennett DA, Schneider JA, Buchman AS, Mendes de Leon C, Bienias JL,
Wilson RS: The Rush Memory and Aging Project: study design and
baseline characteristics of the study cohort. Neuroepidemiology 2005,
25:163–175.
25. McKhann G, Drachman D, Folstein MF, Katzman R, Price D, Stadlan EM:
Clinical diagnosis of Alzheimer's disease: report of the NINCDS-ADRDA-
work group under the auspices of department of health and human
services, task force on Alzheimer's disease. Neurology 1984, 34:939–944.
26. Juster T, Suzman R: An Overview of the Health and Retirement Study.
J Hum Resour 1995, 30:S7–S56.
27. Wilson RS, Barnes LL, Bennett DA: Assessment of lifetime participation in
cognitively stimulating activities. J Clin Exp Neuropsychol 2003, 25:634–642.
28. Wilson RS, Barnes LL, Krueger KR, Hoganson G, Bienias JL, Bennett DA: Early
and late life cognitive activity and cognitive systems in old age. J Int
Neuropsychol Soc 2005, 11:400–407.
29. Wilson RS, Scherr PA, Schneider JA, Tang Y, Bennett DA: Relation of
cognitive activity to risk of developing Alzheimer disease. Neurology
2007, 69:1911–1920.
30. McPhillips JB, Pellettera KM, Barrett-Connor E, Wingard DL, Criqui MH:
Exercise patterns in a population of older adults. Am J Prev Med 1989,
5:65–72.
31. Buchman AS, Boyle PA, Wilson RS, Bienias JL, Bennett DA: Physical activity
and motor decline in older persons. Muscle Nerve 2007, 35:354–362.
32. Boyle PA, Buchman AS, Wilson RS, Bienias JL, Bennett DA: Physical activity
is associated with incident disability in community-based older persons.
J Am Geriatr Soc 2007, 55:195–201.
33. Krueger KR, Wilson RS, Kamenetsky JM, Barnes LL, Bienias JL, Bennett DA:
Social engagement and cognitive function in old age. Exp Aging Res 2009,
35:45–60.
34. Buchman AS, Boyle PA, Wilson RS, Fleischman DA, Leurgans S, Bennett DA:
Association between late-life social activity and motor decline in older
adults. Arch Intern Med 2009, 169:1139–1146.
Bennett et al. BMC Geriatrics 2012, 12:30 Page 9 of 9
http://www.biomedcentral.com/1471-2318/12/3035. de Leon CF Mendes, Glass TA, Berkman LF: Social engagement and
disability in a community population of older adults. Am J Epidemiol
2003, 157:633–642.
36. James BD, Boyle PA, Buchman AS, Bennett DA: Relation of late-life social
activity with incident disability among community-dwelling older adults.
The Journals of Gerontology 2011, 66:467–473.
37. James BD, Wilson RS, Barnes LL, Bennett DA: Late-Life Social Activity and
Cognitive Decline in Old Age. J Int Neuropsychol Soc 2011. doi:10.1017/
S1355617711000531. In Press. Publication.
38. Folstein MF, Folstein SE, McHugh PR: "Mini-mental state". A practical
method for grading the cognitive state of patients for the clinician.
Journal of Psychiatrich Research 1975, 12:189–198.
39. Kohout FJ, Berkman LF, Evans DA, Cornoni-Huntley J: Two shorter forms of
the CES-D (Center for Epidemiological Studies of Depression) depression
symptoms index. J Aging Health 1993, 5:179–193.
40. Bennett DA, Wilson RS, Schneider JA, Bienias JL, Arnold SE: Cerebral
infarctions and the relationship of depressive symptoms to level of
cognitive functioning in older persons. Am J Geriatr Psychiatry 2004,
12:211–219.
41. de Jong-Gierveld J: Developing and testing a model of loneliness. J Pers
Soc Psychol 1987, 53:119–128.
42. Wilson RS, Krueger KR, Arnold SE, Schneider JA, Kelly JF, Barnes LL, Tang Y,
Bennett DA: Loneliness and risk of Alzheimer’s disease. Arch Gen
Psychiatry 2007, 64:234–240.
43. Boyle PA, Buchman AS, Barnes LL, Bennett DA: Effect of a Purpose in
Life on Risk of Incident Alzheimer Disease and Mild Cognitive
Impairment in Community- Dwelling Older Persons. Arch Gen Psychiatry
2010, 67:304–310.
44. Cary NC: SAS Institute Inc.; 2009 SAS 9.2 Help and Documentation
[computer program].
45. Gazmararian J, Baker D, Parker R, Blazer DG: A multivariate analysis of
factors associated with depression: evaluating the role of health literacy
as a potential contributor. Arch Intern Med 2000, 160:3307–3314.
46. Currie J, Tekin E: Is the Foreclosure Crisis Making Us Sick? The National
Bureau of Economic Research 2011, NBER Working Paper No. 17130.
47. Hadjimatheou C: Confronting suicide as Greek social problems mount.
http://www.bbc.co.uk/news/world-europe-15334586.
48. Widera E, Steenpass V, Marson D, Sudore R: Finances in the older
patient with CI: “He didn’t want me to take over. J Am Med Assoc
2011, 305:698–706.
49. Sela-Katz P, Rabinowitz I, Shugaev I, Shigorina G: Basic knowledge of the
medication regimen correlates with performance on cognitive function
tests and diagnosis of dementia in elderly patients referred to a geriatric
assessment unit. Gerontology 2010, 56:491–495.
50. Lyons AC: Credit practices and financial education needs of Midwest College




51. Foresight Mental Capital and Wellbeing Project: Final project report –
Executive summary. London: The Government Office for Science; 2008.
52. Kuh D, Ben-Shlomo Y, Lynch J, Hallqvist J, Power C: Life course
epidemiology. J Epidemiology Community Health 2003, 57:778–783.
53. Davis T, Crouch M, Long S, et al: Rapid assessment of literacy levels of
adult primary care patients. Fam Med 1991, 23:433–435.
54. Parker RM, Baker DW, Williams MV, Nurss JR: The test of functional health
literacy in adults: a new instrument for measuring patient's literacy skills.
J Gen Intern Med 1995, 10:537–541.
doi:10.1186/1471-2318-12-30
Cite this article as: Bennett et al.: Correlates of health and financial
literacy in older adults without dementia. BMC Geriatrics 2012 12:30.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
